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Abstract 
Background: During the Hajj season 2014, several public health measures were applied by the Ministry of Health at 
Prince Mohammed International Airport in Almedinah. However, several operational defects affected the provision of 
preventive health services for passengers and airport workers. This study aims to evaluate the applied public health 
emergency system at the airport, detect any potential gaps and to provide appropriate operational solutions.
Methods: This is a qualitative case study conducted at Prince Mohammed International Airport in Almedinah during 
the 2014 Hajj season, September 2014. Data were collected via semi‑structured interviews, focus groups and policy 
document reviews. Interviews were conducted with the 14 individuals of the airport’s decision makers and relevant 
health practitioners. Data were recorded via taking notes during interviews and data coding was performed to pro‑
duce the main themes and subthemes of the study.
Results: The main findings of the study revealed three main defects affecting the applied public health emergency 
system at the airport. The main themes were mainly related to shortage in logistics related to public health emer‑
gency systems, shortage in proper documentation of policies and lack of documented protocols of communications 
among airport stakeholders.
Conclusions: The study highlighted the main factors hindering the application of public health emergency meas‑
ures at the airport. A Public Health Emergency Contingency Plan was proposed as a method to regulate the process 
of providing logistics for public health preventive services, the method of producing documented policies and meth‑
ods of producing Memoranda of Understandings as communication regulators.
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Background
The development of transportation systems has increased 
the global movement of individuals across continents. 
With the increased movement comes the higher risk of 
emerging communicable diseases spreading on an inter-
national scale. The normal movement of passengers is 
sufficient to increase the risk of communicable diseases. 
Gathering of large number of people in a densely occu-
pied space within a limited time period and then quickly 
dispersing throughout the world is likely to increase the 
risk of developing epidemics.
Most of the international movements take place 
through airports. Points of entry, including airports, 
should maintain a proper public health emergency sys-
tem to ensure proper preparedness for any potential pub-
lic health events, to enhance any interventional efforts 
and to ensure a coordinated application of public health 
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measures with minimum conflicts between airport work-
ers [1]. If no such measures are taken, passengers and 
airport workers will not be properly protected against 
emerging communicable diseases and will be suscepti-
ble for acquiring such diseases. Such susceptibility might 
even have a stronger impact on increasing the spread of 
communicable diseases in populations.
During Hajj season 2014, several public health meas-
ures were applied by the Ministry of Health. These 
measures were performed by the airport health care 
workers including screening measures for communica-
ble diseases, provision of vaccination and prophylaxis 
for pilgrims of certain countries and provision of medi-
cal therapeutic services [2]. However, several conflicting 
incidents occurred during provision of preventive and 
curative health services for arriving pilgrims to Prince 
Mohammed International Airport in Almedinah. Con-
flicts included hindering flow of passengers and provision 
of preventive and curative health services. Ramifications 
of the conflicts included failing to give appropriate vac-
cinations and prophylaxis to arriving pilgrims of certain 
countries and failure to provide medical advice and pro-
cedures when needed.
This qualitative investigation aims to perform a situ-
ational analysis of the public health emergency system 
applied at the airport, to thoroughly investigate poten-
tial reasons for conflicts among airport workers, and to 
investigate possible methods of enhancing the applied 
system. Additional objectives of this study include high-
lighting areas of weakness and shortage of applied proto-
cols and guidelines related to public health emergencies 
at the airport. The study recommendations will enable 
the airport administration to identify gaps in knowledge, 
guidelines, communications and skills relating to public 
health emergencies and act upon solving these issues.
Methods
This study is a qualitative case study undertaken at Prince 
Mohammed Bin Abdul Aziz International Airport in 
Almedinah during the Hajj season of 2014. Data was col-
lected through semi-structured interviews, focus group, 
and a review of health policies implemented at the air-
port. All of the participants were aged above 18 and were 
permanent workers at the airport at the time of data 
collection. Fourteen individuals were recruited in this 
investigation.
Purposive selection was conducted to recruit key 
informants. The key informants were stakeholders at the 
airport, including the general manager of the airport, 
relevant managers of governmental sectors and relevant 
managers of private companies operating the airport. 
Only informative stakeholders were included in this 
study as they were more likely to provide key information 
about the public health operational situations and to be 
more involved with policy making. Individuals who were 
not relevant stakeholders at the airport were excluded. 
Personal site visits and contact with subjects via tel-
ephones were used to approach the participants. All of 
the subjects who were approached agreed to participate 
in the study.
Two authors conducted the interviews: IG (male), a 
consultant epidemiologist with previous research expe-
rience and training and KH (male), a consultant fam-
ily physician with experience in clinical health systems. 
Policy reviewing was conducted by IG and MS (male 
consultant epidemiologist with a background in infec-
tion control systems). All the investigators were not 
workers at the airport, and relationships between inter-
viewers and participants were not established before the 
interviews.
The focus group was facilitated by IG and KH with no 
other independent observer. No audio recording was per-
formed and only handwritten notes were collected. The 
focus group included 7 health care workers who were 
permanent workers at the airport. It included local medi-
cal supervisor, epidemiologists, nursing supervisor, and 
medical logistics coordinators. All health care workers 
were employed by the Saudi Ministry of Health.
Participants were introduced to the interviewers and 
provided with a basic background of the study and the 
training of the researchers prior to the interviews. Inter-
views and the focus group were conducted at the air-
port. Each participant was only interviewed once and 
responses were recorded via handwritten notes. A sum-
mary of the notes was reviewed with the participants at 
the end of each interviewing session. No transcripts were 
presented to the participants for additional comments. 
All interviews were conducted in Arabic and were trans-
lated to English before data analysis. The translation was 
conducted by IG who is a native Arabic speaker and flu-
ent in English.
Interview questions were adopted from the Interna-
tional Health Regulation Assessment Tool for Points of 
Entry [3]. Questions were mainly related to communi-
cation and coordination capacity at the point of entry, 
capacity of provision of health services and transporta-
tion of sick travellers, training and knowledge sharing, 
and staffing and appropriate provision of health services 
logistics. Follow up probing questions were given by the 
interviewers during data collection sessions.
All interviews were conducted in the offices of the par-
ticipants while ensuring a private and secure environ-
ment. The focus group was conducted in a meeting room 
in the health department at the airport. Interviews lasted 
for a minimum of 30  min, while the focus group lasted 
for an hour. Data saturation was not discussed with the 
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participants. Data collection was ended after inter-
viewing all stakeholders and reviewing available policy 
documents.
Data coding was performed by two of the authors (IG 
and KH). Inductive thematic analysis was conducted by 
reading the responses to develop codes. Furthermore, 
codes were compared to identify linked codes. Similar 
codes were classified within themes. Major themes were 
further divided into subthemes. Microsoft Office Word 
2007 Tables were used to facilitate coding the study find-
ings. Selected quotations were used to illustrate respond-
ents’ views on particular issues.
Research ethics approval was obtained from the 
Research Ethics Committee at the College of Medicine, 
King Saud University, Saudi Arabia. No consent forms 
were signed by the participants. However, oral consent 
was provided, and approval to conduct the study was 
granted by the Directory of Public Health in Almedi-
nah Almonawarah, and from the airport administration. 
Given the small sample size of this study and to reduce 
the risk of identifying the participants of this study, ano-
nymity of the participants was secured when stating rel-
evant quotations.
Results
Data collection was conducted via several approaches. 
One focus group with the airport’s key public health 
professionals was conducted. Seven interviews with 
key informants related to airport administration, air-
port operating company, ground services company, 
immigration authority, security authority and customs 
authority were performed. Thirty-one policy docu-
ments and communications concerning public health 
measures applied at the airport and produced during 
the last 4  years were reviewed. All of the interviewed 
subjects were males, as female workers were a minor-
ity at the airport and all of the airport’s stakeholders 
were males.
Data analysis produced 49 codes, three main themes 
and 12 subthemes. A summary of reported codes and 
their frequencies are presented in Table  1. The main 
themes and subthemes of study are summarised in Fig. 1. 
A description of main themes of the study is stated below.
Communication and coordination
Appropriate documentation was lacking. Similarly, 
appropriate methods of communication were lack-
ing. The lacking of appropriate communication affected 
timely provision of preventive health services.
This was mostly apparent when one of the participants 
explained how a lack of communication between the 
airport’s control tower and the relevant health authority 
affected provision of relevant preventive services.
“According to the Ministry of Health regulations, we 
were instructed to provide vaccination and prophy-
laxis to the pilgrims arriving from selected countries. 
Once, a change in the flight schedule occurred with-
out informing us and subsequently, we were not able 
to provide preventive services to all the flights’ pas-
sengers. Many pilgrims exited the airport without 
receiving required vaccinations or prophylaxis.”
Another indication of miscommunication between the 
health authority of the airport and the remaining sectors 
was due to a lack of involvement of the health authority 
representatives in the Command and Control Centre of 
the airport, as indicated in the following quote:
“The Central Command and Control at the airport 
does not report public health emergencies to the 
health authority at the airport (in a) timely manner 
since there is no representative of the health sector 
in the Command and Control Centre. Meanwhile, 
all other airport sectors have representatives in the 
Command and Control Centre.”
Several education materials and guidelines were found 
among the studied policy documents. For example, one 
of the documents has detailed information about the 
Ebola Virus Disease including prevention methods. That 
document was produced by the Saudi Ministry of Health 
and was supposed to be shared with all airport work-
ers. However, appropriate educational materials were 
not then shared with other airport sectors, which forced 
one of the airport stakeholders to give us the following 
comment:
“I did not receive any educative materials pertain-
ing to the Ebola Virus Disease and how to protect 
us from contracting the infection from arriving pil-
grims. My employees are quite anxious”
It can be clearly seen that the miscommunication wit-
nessed in the airport is shared between all airport sec-
tors. Several airport sectors are apparently not delivering 
necessary information to the health authority. Similarly, 
the health authority is not appropriately responding to 
other sectors as indicated in the following quote:
“We tried contacting the Ministry of Health repre-
sentatives at the airport concerning a health issue 
and we received no response during the last eight 
months.”
Provision of documented policies
The lack of appropriate guidelines and protocols con-
cerning public health issues at the airport was apparent 
in several areas. Unavailability of documented policies 
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made application of preventive services confusing to the 
airport workers as indicated in these quotes:
“It is not quite clear what to do when there is a 
spill of blood or vomit in an airport terminal or in 
a transporting bus. Who should clean and disinfect 
the location, cleaning workers or health care work-
ers?”
“Transporting sick travellers to (a) nearby hospital 
is not clear. Who should do it? (The)Airport ambu-
lance or the National Ambulance Service?”
Similarly, specific guidelines have to be produced for 
specific clinical situations. In the following quote, it was 
apparent that the airport health authority does not have 
guidelines to make a decision about eligibility of sick 
travellers for air travel.
“A traveler with (a) health condition deteriorated 
suddenly in the airport. We needed a decision con-
cerning the eligibility of the sick passenger for air 
travelling. However, the attending doctor was not 
able to make this decision.”
Logistics
Several participants indicated shortage in the provision 
of logistic requirements needed for application of public 
health measures at the airport. This is an organisational 
deficiency stemming from a lack of orientation about the 
importance of public health at point of entry. The follow-
ing quote illustrates how difficult it was to convince the 
airport authority about application of preventive measures:
“It was very difficult to convince the airport admin-
istration to establish screening points at the airport 
gates. However, the epidemic of Middle East Res-
piratory Syndrome in the country created awareness 
within the airport administration about the impor-
tance (of) public health emergency measures and it 
was allowed to install screening points.”
Additionally, health workers indicated how trans-
portation services from the airport terminals were not 
properly provided. This lack of transportation services 
affected the provision of health services, which subse-
quently affected flight schedules, as apparent from the 
following quotes:
“On several occasions, we had to walk for long dis-
tances from the airport terminal to the aircraft. 
Having to walk for this distance affects our ability to 
deliver urgent health services in (a) timely manner.”
“We frequently face delays in flight schedule due to 
the late arrival of health care workers to aircrafts.”
The appropriate application of public health meas-
ures necessitates the need for sufficient staff and needed 
Table 1 Reported major difficulties affecting public health emergencies interventions
Difficulties Frequency 
of the code
Lack of a documented public health education policy for the airport workers 7
Difficulty in communication between the health sector and other airport sectors 7
Lack of documented protocol, guidance, or policy for public health emergencies 7
Shortage of Personal Protective Equipment 6
Difficulty in accessing or lack of documented protocol, guidance, or policy for dealing with spilled biological materials and medical 
waste management
3
Situational conflicts between health workers and workers of other sectors 3
Provision of materials and equipment needed for management of medical waste and disinfections 3
Lack of documented protocol, guidance or policy for decontamination and disinfection of passengers transporting vehicles and 
airports terminals
3
Lack of isolation area at the airport 2
Difficulties in movement of ambulances between aircraft and regional health facilities due to applied security measures at the airport 2
Shortage of appropriate size of the Personal Protective Equipment 1
Lack of protective glass at stations with frequent exposure to travellers 1
Refusal of passengers to take relevant vaccinations and prophylaxis 1
Miscommunication concerning updates of flight arrivals and flight schedules between health authority and the airport authority 1
Difficulties in application of screening measures against Ebola Viral Disease using screening cards due to shortage of health workers 
during certain shifts
1
Lack of documented protocol, guidance or policy concerning transportation of medical staff from the terminals to the aircraft 1
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equipment. However, several participants indicated a lack 
of appropriate staffing, monitoring, and provision of Per-
sonal Protective Equipment, as one of the main obstacles, 
as stated in the following quotes:
“I remember once we needed an ambulance to 
transport a case from the airport. We were sur-
prised to learn that the ambulance driver was not 
available.”
“We have no clear system of delivering Personal 
Protective Equipments. Sometimes we ask the air-
port’s health workers to give us masks and gloves 
on (a) personal basis.”
“We keep asking for vaccinations, prophylaxis 
and there is a delay in the delivery from the Min-
istry of Health.”
Discussion
The findings of this study highlight the main factors 
affecting proper application of public health measures. 
These factors are related to a lack of properly docu-
mented communications and coordination between 
the airport sectors and regional health facilities, lack of 
protocols and guidelines including Public Health Emer-
gency Contingency Plan (PHECP), and shortage in logis-
tics and staff compared to the volume of travellers at the 
airport during the Hajj season. Reviewing policies and 
communication documents produced during the last 
4  years and based on the findings of the interviews, it 
could be argued that these hindering factors are persis-
tent and likely to continue in the subsequent seasons if 
not promptly addressed.
The situational analysis performed by this study was 
followed by the production of a PHECP. The production 
Fig. 1 Main themes and subthemes summarizing issues concerning application of public health emergency measures at the airport
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of this plan was a method of giving feedback to the stake-
holders who were interviewed during data collection. The 
plan was designed to fill the gaps in knowledge and pro-
cedures concerning public health detected at the airport. 
Construction of the plan was produced in accordance 
with International Health Regulations guidelines and 
relevant international aviation authorities [1, 4–6]. Addi-
tionally, the plan aimed to ensure proper documentation 
of public health emergency procedures, documenting 
responsibilities of airport stakeholders and documenting 
channels of coordination between stakeholders.
For any PHECP to be effectively implemented, a Public 
Health Emergency Team (PHET) should be established at 
the airport to ensure the provision, testing and updating 
of the plan, and the sharing of relevant information with 
all stakeholders. Proper organization of health workers 
at the airport was proposed to enhance the efficiency of 
performed health services.
To facilitate implementing the plan, specific units 
within the team were proposed. These units should be 
specialized in rapid response actions for any public health 
events. The planning and intelligence unit is concerned 
with construction of specific urgent scenarios based on 
the epidemiological situation of the airport. Collabora-
tion between finance administration and logistics pro-
vision services should be established to ensure efficient 
provision of vaccines, prophylaxis and suitable Personal 
Protective Equipment either during normal or urgent 
situations. A communication and coordination unit 
within the team should facilitate channels of communi-
cation between health workers at the airport, relevant 
stakeholders and relevant advisory units for specialized 
technical advice. A unit can be composed of several indi-
viduals or a single person.
Services provided at airports are the result of a complex 
network of activities performed by several governmental 
and private sectors. A summary of these activities is pre-
sented in Fig.  2. Handling any public health emergency 
in an effective and timely way cannot be accomplished 
without complete coordination and cooperation between 
all airport sectors. To enhance the cooperation between 
sectors, responsibilities and rights of each sector shall be 
agreed, documented and updated regularly.
Most of the witnessed conflicts that occurred between 
airport workers during the Hajj season of 2014 were 
mainly limited to minor verbal confrontations and loud 
arguments. The occurrence of these conflicts is likely to 
be caused by lack of communication and coordination 
between the stakeholders and the absence of specific doc-
uments to control areas of conflict. To resolve this issue, 
the production of documented Memoranda of Under-
standing (MoU) was proposed between all stakeholders. 
MoU were mainly proposed to enhance organizational 
collaboration between the stakeholders and airport 
workers. Around 6 MoUs were proposed where each one 
detailed the responsibilities and rights of participating 
partners. Additionally, proposing production of MoUs 
initiated a chain of communications between all airport 
stakeholders aiming to establish specific procedures con-
ducted in particular situations such as, but not limited to, 
transportation of the ill and health workers, dealing with 
corpses, disinfection and decontamination.
It was proposed that the PHECP be performed not only 
in urgent situations, but also on a continuous basis that 
guarantees a comprehensive and rapid response when a 
public health emergency is announced at the airport. In 
general, the plan should include three phases, the prepar-
edness phase, early warning phase and response phase.
The plan should ensure a competent preparedness sta-
tus all year round and does not need to be triggered by 
any event. Additionally, subsequent preparatory and spe-
cific actions should take place to strengthen the readiness 
for a specific public health emergency being announced 
during the early warning phase. Finally, the plan should 
clearly indicate how to respond to very specific events 
occurring in any place in the airport that is related to the 
current epidemiological situation. The overall structure 
of the plan is summarized in Table 2.
According to our knowledge, this is the first qualita-
tive case study conducted at an airport in Saudi Arabia to 
evaluate applied public health emergency systems. Dur-
ing the year 2014, the Saudi Arabian Ministry of Health 
was prepared to encounter the possibilities of a popu-
lation spread of MERS-CoV and Ebola Viral Disease. 
Several plans were produced by the Ministry of Health 
with specific guidelines and procedures implemented on 
either clinical or non-clinical settings [7–9]. However, no 
organizational effort was implemented before this study 
to evaluate public health emergency systems at points of 
entry.
The main strength of this study is mainly based on uti-
lizing a qualitative approach as an investigation tool. Uti-
lizing a quantitative approach would not have allowed the 
collection of information rich in content and the valid-
ity of the data would have been questionable. Addition-
ally, targeting stakeholders and decision makers allowed 
examining the main operational gaps and allowed ben-
efiting the airport community with feedback detailed 
in the PHECP. In general, health investigations applied 
at airport settings in Saudi Arabia are limited and are 
mainly quantitative, such as the study by Al-Ghamdi and 
Kabbash [10].
The main methodological limitations of this study were 
mainly based on the inability to perform audio recording 
of the interviews and note taking was used as a record-
ing method. This was mainly due to the sensitivity of 
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the issues discussed and the fact that the key informants 
were decision makers at the airport. Another limitation 
was mainly related to the inability to recruit key inform-
ants related to the conveyances operators, as the stake-
holders were not available at the airport.
Conclusion
Several operational defects were detected at Prince 
Mohammed International Airport in Almedinah con-
cerning applied public health emergency system. Situ-
ational analysis was performed during this study and a 
PHECP was proposed as a method of handling detected 
operational defects.
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